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The MAILING DA TE of this communication appears on the cover sheet with the correspondence address - 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period wit) apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 

- Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

^)M Responsive to communication(s) filed on 24 April 2002 . 
2a)\3 This action is FINAL, 2b)IEl This action is non-final. 

3) n Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under £x parte Quayle, 1935 CD. 11, 453 O.G. 213. 
Disposition of Clainfis 

4) M Claim(s) 1-26 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) 0 Claim(s) is/are allowed. 

6) 13 Claim(s) 1-26 is/are rejected. 
?)□ Claim(s) is/are objected to. 

8) 0 Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) 0 The specification is objected to by the Examiner. 

10) 0 The drawing(s) filed on is/are: a)n accepted or b)n objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

11) 0 The proposed drawing correction filed on is: a)n approved b)n disapproved by the Examiner. 

If approved, con*ected drawings are required in reply to this Office action. 

12) n The oath or declaration is objected to by the Examiner. 
Priority under 35 U.S.C. §§119 and 1 20 

13) n Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (0- 

b)OA\\ b)\3 Some*c)n None of: 

1 .□ Certified copies of the priority documents have been received. 

2. n Certified copies of the priority documents have been received in Application No. . 

3. n Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 

14) 0 Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 1 19(e) (to a provisional application). 

a) □ The translation of the foreign language provisional application has been received. 

15) n Acknowledgment is made of a claim for domestic priority under 35 U.S.C, §§ 120 and/or 121 . 

Attach ment(s) 

1) [3 Notice of References Cited (PTO-892) 4) □ Interview Summary (PTO-413) Paper No(s). . 

2) n Notice of Draflsperson's Patent Drawing Review (PTO-948) 5) CH Notice of Informal Patent Application (PTO-152) 

3) 13 Information Disclosure Statement(s) (PTO-1449) Paper No(s) 2. 6) O Other: 
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Office Action Summary 



Part of Paper No. 3 





Application/Control Number: 09/670,231 
' Art Unit: 2133 



Page 2 



DETAILED ACTION 



Claim Rejections - 35 USC § 112 



The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

Claim 10 is rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

Regarding claimlO, the phrase "perform approximations of log sum" renders the claim 
indefinite because it is unclear to the examiner whether the appUcant means the logarithmic or 
the logic sum. The examiner would appreciate if the applicant would clarify this matter. 



The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 



Claim Rejections - 35 USC § 102 



Clainisl-9, 1 1-14,17-21,23,25 and 26 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Amon et al. (U.S. 5,742,621). 
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As per claims 1 and 21 , Amon et al. teaches a system comprising all the elements of the 
instant application. Amon et al. teaches a digital signal processor (data processing system, 20) 
comprising a bus connectable to a memory (X-memory, 32) in Figure 1 . Amon et al. refers to the 
data processing system as a digital signal processor in column 2, lines 60-62. Amon et al. teaches 
a butterfly coprocessor (Program Control Unit, 46,Figure 10) in column 6, lines 11-16:" Control 
circuit performs the control functions for data ALU.. .control circuits determines the shifting 
operations required for the ACS butterfly operation." Amon et al. also teaches an arithmetic unit 
(Data ALU, 54) and a data address generator (address generation unit/DMA controller, 36) 
coupled to the bus in Figure 1 . 

As per claims 2 and 3, Amon et al. teaches a data address generator (address generation 
unit/DMA controller, 36) coupled to the bus in Figure 1. Amon et al. also teaches an arithmetic 
unit (Data ALU, 54) for performing arithmetic operations in the digital signal processor in Figure 
1. 

As per claim 4, Amon et al. teaches an arithmetic unit (Data ALU, 54) that comprises a 
branch metric unit for performing branch metric calculations in column 7, lines 4-5: "To perform 
the ACS butterfly operation, branch metrics are first calculated and stored in a table Y memory 
(branch metric unit)". 

As per claim 5, Amon et al. teaches an arithmetic unit that comprises one or more 
registers (accumulator registers) to store results from the branch metric unit in Figure 2. 

As per claim 6, Amon et al. teaches a data address register (address generation unit/DMA 
controller, 36) that may address one or more registers in the arithmetic unit in Figure 1. 
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As per claims 7 and 9, Amon et al. teaches a butterfly coprocessor (Program Control 
Unit, 46,Figure 10) that includes a plurality of butterfly units for performing butterfly operations 
and add-compare-select operations in column 6, lines 55-58: "The ACS (add-compare-select 
operations) butterfly performs the calculations. ... A plurality of the ACS butterfly operations are 
repeatedly executed". 

As per claim 8, Amon et al. teaches butterfly operations are parallel operations in column 
6, Hnes 6-7: "Accumulator shifter is an asynchronous parallel shifter (parallel operation) for 
shifting the information of accumulator registers". 

As per claim 11, Amon et al. teaches a path metric retrieved from a path metric memory 
is accessed by the data address generator in column 8, lines 29-38: "The contents. . .are stored at 
a predetermined location of Y memory (metric memory). . .The predetermined location of . . . Y 
memory is determined by., .address generation unit (accessing data by the data address 
generator). . .to point to a. . . . path metric (receiving the path metric)". 

As per claim 12, Amon et al. teaches a data address generator of the digital signal that 
retrieves a branch metric from the branch metric unit in column 7, lines 4-7: "To perform the 
ACS butterfly operation, branch metrics are first calculated and stored in a table Y memory 
(branch metric unit). . .pointed to by an effective address. . .located in address generation 
unit/DMA controller (data address generator)". 

As per claim 13, Amon et al. teaches a method comprising all the elements of the instant 
application. Amon et al. teaches identifying a stage of a trellis diagram( For State[i] ) in Figure 3. 
Amon et al. teaches calculating branch metrics for each node of the stage in column 7, lines 4-7: 
"To perform the ACS butterfly operation, branch metrics are first calculated." Amon et al. 
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teaches simultaneously computing two or more path metrics (PMl and PM2) based upon the 
branch metrics (blocks 101-103) in Figure 3. 

As per claims 14 and 20, Amon et al. teaches storing path metrics in a memory in column 
8, lines 49-50: "path metric is and result is loaded into accumulator register". 

As per 17, Amon et al. teaches a method comprising all the elements of the instant 
application. Amon et al. teaches a serial communication interface (28) to receive a request to 
decode a bit stream in Figure 1 . Amon et al. teaches identifying a stage of a trellis diagram( For 
State[i] ) in Figure 3. Amon et al. teaches computing branch metrics for each node of the stage in 
column 7, lines 4-7: "To perform the ACS butterfly operation, branch metrics are first 
calculated." Amon et al. teaches simultaneously calculating new path metrics (PMl and PM2) 
based upon the branch metrics (blocks 101-103) in Figure 3. 

As per claim 18, Amon et al. teaches storing new path metrics in a memory in column 8, 
lines 49-50: "path metric is and result is loaded into accumulator register". Amon et al. teaches 
identifying a new stage of a trellis diagram (For State[i] ) in Figure 3. 

As per claim 19, Amon et al. teaches an article comprising a medium storing a software 
program that comprises all the elements of the instant application. Amon et al. teaches 
identifying a stage of a trellis diagram( For State[i] ) in Figure 3. Amon et al. teaches calculating 
branch metrics for each node of the stage in column 7, lines 4-7: "To perform the ACS butterfly 
operation, branch metrics are first calculated." Amon et al. teaches simultaneously computing 
two or more path metrics (PMl and PM2) based upon the branch metrics (blocks 101-103) in 
Figure 3. 
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As per claim 23, Amon et al. teaches a butterfly coprocessor that comprises a plurality of 
butterfly units (Barrel Shifter/Bit Field Unit, Accumulator/Rounding Unit, 92 and 80) in Figure 
22. 

As per claims 25 and 26, Amon et al. teaches computing path metrics for the stage and 
simultaneously computes a path metric (PMl and PM2) for each node of the stage (blocks 101- 
103) in Figure 3- 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

Claimsl5, 16,22 and 24 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Amon et al. (U.S. 5,742,621) in view of Czaja (U.S. 5, 796,757). 

As per claims 15 and 22, Amon et al. substantially teaches a method comprising all the 
elements of the instant application. Amon et al. teaches identifying a stage of a trelUs diagram 
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(For State[i] ) in Figure 3. Amon et al teaches calculating branch metrics for each node of the 
stage in column 7, lines 4-7: "To perform the ACS butterfly operation, branch metrics are first 
calculated." Amon et al. teaches simultaneously computing two or more path metrics (PMl and 
PM2) based upon the branch metrics (blocks 101-103) in Figure 3. Amon et al. does not 
explicitly disclose identifying a number of nodes in a stage and identifying a number of branches 
extending from each node. 

However Czaja, an analogous art, teaches identifying a number of nodes in a stage and 
identifying a number of branches extending from each node in Figure 10. 

Therefore, it would have been obvious to a person having ordinary skill in the art at the 
time the invention was made to modify Amon et al's system by combining Czaja's node and 
branch identification analysis with Amon et al.'s system. This modification would have been 
obvious to a person having ordinary skill in the art because a person having ordinary skill in the 
art would have been motivated to use this node and branch identification analysis to determine 
reliable rate information that also minimizes memory cost, as suggested by Czaja in column 3, 
lines 34-36. 

As per claims 16 and 24, Amon et al. substantially teaches a method comprising all the 
elements of the instant apphgation. Amon et al. teaches identifying a stage of a trellis diagram 
(For State[i] ) in Figure 3. Amon et al. teaches retrieving a prior path metric from the memory in 
column 8, lines 29-38: "The contents. . .are stored at a predetermined location of Y memory 
(metric memory). . .The predetermined location of . . . Y memory is determined by .. .address 
generation unit (accessing data by the data address generator). . .to point to a. . . . path metric 
(retrieving the path metric)". Amon et al. teaches calculating branch metrics for each node of the 
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stage in column 7, lines 4-7: "To perform the ACS butterfly operation, branch metrics are first 
calculated." Amon et al. teaches simultaneously computing two or more path metrics (PMl and 
PM2) based upon the branch metrics (blocks 101-103) in Figure 3. Amon et al. teaches 
allocating a butterfly unit (Barrel Shifler/Bit Field Unit, Accumulator/Rounding Unit, 92 and 80) 
that is equal the number of nodes in Figure 22. Amon et al. does not explicitly disclose 
identifying a number of nodes in a stage and identifying a number of branches extending from 
each node. 

However Czaja, an analogous art, teaches identifying a number of nodes in a stage and 
identifying a number of branches extending from each node in Figure 10. 

Therefore, it would have been obvious to a person having ordinary skill in the art at the 
time the invention was made to modify Amon et al's system by combining Czaja' s node and 
branch identification analysis with Amon et al's system. This modification would have been 
obvious to a person having ordinary skill in the art because a person having ordinary skill in the 
art would have been motivated to use this node and branch identification analysis to determine 
rehable rate information that also minimizes memory cost, as suggested by Czaja in column 3, 
lines 34-36. 
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Conclusion 



The prior art made of record and not relied upon is considered pertinent to applicant's disclosure. 
The following patents are cited to further show the state of art with respect to trellis-based 
channel encoding in general: 

U.S. Pat No. 5,784,293 to Lipa 
U.S. Pat No. 5,408,502 to How 
U.S. Pat No. 5,633,897 to Fettweis et al. 
U.S. Pat No. 5,912,908 to Cesari et al. 
U.S. Pat No. 6,374,387 to Van den Berghe 
U.S. Pat No. 6,257,756 to Zarubinsky et al. 
U.S. Pat No. 6,029,267 to Simanapalli et al. 
U.S. Pat No. 6,009,128 to Mobin et al. 
U.S. Pat No. 5,987,490 to Alidina et al. 
U.S. Pat No. 6,1 15,436 to Ramesh et al. 
U.S. Pat No. 6,330,684 to Yamanaka et al. 
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Any inquiry concerning this communication or earlier communications from the 



examiner should be directed to Anthony T Whittington whose telephone number is 703-306- 
5617. The examiner can normally be reached on Monday-Friday 7:30a.m. -4:00p.m.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Albert Decady can be reached on 703-305-9595. The fax phone numbers for the 
organization where this application or proceeding is assigned are 703-746-7239 for regular 
communications and 703-746-7238 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is 703-305-3900. 





A.W. 

March 13, 2003 



SUPERVISORY PATENT EXAMINER 
TECHNOLOGY CENTER 2100 



